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cone singularity Euclide –



















$\mathrm{i}$ . $\sigma\in C$ $\sigma$ $C$
$\mathrm{i}\mathrm{i}$ . $\sigma,$ $\tau\in C$ $\sigma\cap\tau$ $\sigma,$ $\tau$













2. 2. $e$ $C$ $e=AB$ $t_{1}=ABc1,$ $t2=ABo_{2},$ $\cdots,$ $tn=ABc_{n}$
$e$ $w(e)$ $t_{1}$ $C_{1}$ $t_{n}$ $C_{n}$
$C$ $E(C)$ $w:E(C)arrow(\mathrm{O}, \infty)$
. $E(C)$ $C$
2. 3. ( Euclide ) $C$ $t\in C$ $\alpha_{t}+\beta_{t}+\gamma_{t}=\pi$
$C$ Euclide







cone point $C$ cone singularity
cone singularity –
2. 5. $n$ $n-2$ $n$ $2\pi$
$n-2$ cone singularity
[3]






[3, Theorem 4.2.] $n$ $C_{n}$ 1
$C_{n}$ 2 $S$ $S$ 2
19
$F’\subset F(S)$ $E’\subset E(S)$ $F’$ 1
$\sum_{e\in E’}w(e)\geq\pi|F’|$
$F’=F(S)$ $F’=\phi$ $C_{n}$
cone singularity $n$ Euclide –
.
( )
1 . $C$ Euclide
2 Euclide






3. 1 . $\mathcal{F}’\subset F(C)$ $E’$ $F’$ $E(C)$
$\sum_{e\in E’}w(e)\geq\pi|F’|$
Euclide
$C$ Euclide $\Leftrightarrow$ $A=\{(\alpha_{1}, \beta_{1}, \gamma_{1}, \cdots, \alpha_{n}, \beta n:\gamma_{n})|\alpha t,$ $\beta t,$ $\gamma t>$
$0,$ $\alpha_{t}+\beta_{t}+\gamma_{t}=\pi$ at $1\leq t\leq n,$ $\Sigma\alpha_{i}=w(e)$ at $1\leq t\leq m$}
[1]
3. 2. ( ) $P$
20













$\bullet$ $e$ $w(e)= \sum\alpha_{i}$









$(0, \cdots, \mathrm{o})\cdot(\alpha_{1}, \beta 1, \gamma 1, \cdots, \alpha_{n}, \beta_{n}, \gamma n)$
$P^{*}$
21
$\bullet$ $t\in F(C)$ $e$ $u_{t}+v_{e}\leq 0$
$\bullet$ $\mathrm{F}(\mathrm{u}, \mathrm{v})=\pi\sum_{t\epsilon F(c})ut+\sum_{e\in E()}cw(e)v_{e}\mathrm{o}$
$P$ $P^{*}$
3. 3. 3. 1 $P^{*}$
$\mathrm{F}(\mathrm{u}, \mathrm{v})$ $0$ $t\in F(C),$ $e\in E(C)$
$u_{t}=v_{e}=u$ $u$
$u= \min(u_{1}, \cdots, u_{n})$ $u_{i}^{(1)}$ $=u_{i}-u_{\text{ }}v_{j}^{(1)}=v_{j}+u$ $0$
$u^{(1)}$ $v^{(1)}$ $\mathrm{F}(\mathrm{u}^{(1)}, \mathrm{v}^{(})1)=\mathrm{F}(\mathrm{u}, \mathrm{v})$ -
$u( \pi|F(c)|-\sum e\in E(C)w(e))$ $0$ 3. 1
$\mathrm{F}(\mathrm{u}, \mathrm{v})=\mathrm{F}(\mathrm{u}^{()})1$
$i$ $u_{i}^{(1)}=0$ $v_{j}^{(1)}$ $0$
$\mathrm{F}(\mathrm{u}, \mathrm{v})$ $0$ $v_{j}^{(1)}$ $i$ $0$ $0$
$t\in F^{(1)}$ $u_{t}^{(1)}>0$ $F^{(1)}$ $F(C)$
$u^{(1)}= \min_{tF^{()}}1(\epsilon ut)(1)$ $u_{t}^{(2)}$ $t\not\in F^{(1)}$ $u_{t}^{(2)}=u_{t}^{(1)}=$
$0_{\text{ }}$ $u_{t}^{(2)}=u_{t}^{(1)}-u_{(1)}$ $v_{e}^{(2)}$ $u_{t}^{(2)}$
$v_{e}^{(2)}$ $\mathrm{F}(\mathrm{u}^{(2)(2)}, \mathrm{v})=\mathrm{F}(\mathrm{u}^{(1)}, \mathrm{v})(1)-u(\pi|F^{(1)}|$ -







$(0, \cdots, 0, -1)\cdot(\alpha_{1}, \beta 1, \gamma_{1}, \cdots, \alpha n’\beta n’\gamma_{n}, \epsilon)$
$\bullet$ $t\in F(C)$ $e$ $u_{t}+v_{e}\leq 0$
$\bullet$ 3 $\sum t\in F(c)ut+\sum_{e\in E(c)}val(e)v_{e}\leq-1$ $\circ$
$\bullet$ $\mathrm{F}(\mathrm{u}, \mathrm{v})=\pi\sum_{t\epsilon F()}Cu_{t}+\sum_{e\in E(C)}w(e)v_{e}\mathrm{o}$
$\epsilon>0$
3. 4.
$0$ 3. $\cdot 3$ $u$
$u_{t}=-ve=u$ 2
$u(3 \sum_{c_{)}t\in F(}1-\sum_{ce\in E()}va\iota(e))$ .
$0$
3. 1 $C$ Eu-
clide ‘
3. 5. 2 C $w$ Euclide















$A,$ $B,$ $C,$ $\infty$









$\log|2\sin\theta|$ ([2]) $\theta$ Euclide
3. :.
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4. 2 . $\mathcal{V}$ $A$ –
4. 3 . $V$ $\{(\alpha, \beta, \gamma)\in \mathrm{R}^{3}|\alpha>0, \beta>0, \gamma>0, \alpha+\beta+\gamma=\pi\}$
$V$ $\{(\alpha, \beta, \gamma)\in \mathrm{R}^{3}|\alpha>0, \beta>0, \gamma>0, \alpha+\beta+\gamma=\pi\}$




$\mathrm{p}\in\partial\overline{\mathrm{A}}$ . $:.\cdot \mathrm{q}\in.\cdot \mathrm{i}\mathrm{n}\mathrm{t}\overline{\mathrm{A}}$ $\mathcal{V}(\mathrm{q})>..’.\mathcal{V}(\mathrm{p})$
$\square$
2 $C$ 2 $c^{*}=$
$\{t_{1}, t_{2}, \cdots, t_{k}=t_{1}\}$ $|i-j|=1$ $t_{i}\cap t_{j}$
dilatation
4. 5. 2 $t_{i}\in c^{*}$ $AB=t_{i-1}\cap t_{i\text{ }}AC=t_{i}\cap t_{i+1}$
$t_{i}=ABC$ $A$ $t_{i}$ dilatation
$D(t_{i}, A)=\log|AC|-\log|AB|$






4. 7. $P_{i}=t_{i-}1\mathrm{n}t_{i^{\cap t_{i1}}}+$ $A$ $c^{*}$
$H(c^{*}, A)= \sum^{k-1}i=1D(t_{i,i}P)$
4. 8. $C$ $C$ $c^{*}$
$H(c^{*})=0$
4. 9. $\mathcal{V}$ $C$ $c^{*}$
$H(c^{*})=0$
$\mathcal{V}$ 2 $\mathrm{R}^{3n}$
$t\in F(C)$ $\alpha_{t}+\beta_{t}+\gamma_{t}=\pi_{\text{ }}$ $e\in E(C)$
$\Sigma_{i=1}^{va\iota(}\alpha e$
) $i=w(e)$
4. 2 $\mathcal{V}$ –
$M$ $F$
26
$F= \mathcal{V}(A)-t\in F\sum_{)(c}c_{1}(t)(\alpha_{t}+\beta_{t}+\gamma_{t}-\pi)-\sum_{)e\in E(C}o2(e)((val\sum_{i=1}^{e)}\alpha_{i^{-}}w(e())$
2 $\alpha_{j}$
$\frac{\partial F}{\partial\alpha_{j}}|_{M}=0$.
$\alpha_{j}$ $\alpha_{j}$ 2 $t(\alpha_{j})\in F(C)$ $\alpha_{j}$
$e(\alpha_{j})\in E(C)$ –
$\frac{\partial F}{\partial\alpha_{j}}|_{M}=-\log(2\sin\alpha_{j}(M))-\mathit{0}1(t(\alpha j))-C_{2}(e(\alpha_{j}))=0$ .
$c^{*}=\{t_{1}, t_{2\ovalbox{\tt\small REJECT}}.\cdots, t_{k}\}$ $A_{i}=t_{i-1}\cap ti^{\cap}t_{i1}+$ $e_{i}=$
$i_{i-1}\cap t_{i\text{ }}e_{i+1}=t_{i}$ $t_{i+1}$ $4_{=}$ $6$ $M$
$D(t_{i}, A_{i})=\mathit{0}2(ei+1)-C2(ei)$ 2
$0$
4. 1 $0$ . $C$ * $H(\text{ ^{}*})=0$
$\mathcal{V}$















5. 2. [3, Theorem 4.2.] $n$ $C_{n}$
1 $C_{n}$ 2 $S$ $S$ 2
$F’\subset F(S)$ $E’\subset E(S)$ $F’$ 1
$\sum_{e\in E^{!}}w(e)\geq\pi|F’|$
$F’=F(S)$ $F’=\phi$ $C_{n}$









6. 2 . $C$ $v\in V(C)$ $v$ 2
28
$\alpha+\delta$ $–\mathrm{W}(\mathrm{e})$ $<$ $\pi$
6:
$v$ cone angle $C_{v}$ \={o}
$2\pi-C_{v}$
$C_{v}$
6. 3. $C_{v}=$ $\sum$ $(\pi-w(e))$




6. 4. planar $C$
1 . $w:E(C)arrow(0, \pi)$
2 $F’\subset F(C)$ $E’\subset E(C)$ $F’$ 1
$\Sigma_{e\in E’}w(e)\geq\pi|F’|$
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